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Abstract

This paper tries to explore how Teaching Learning Materials (TLMs) for
mathematics, particularly, textbooks developed by the National Council of
Educational Research and Training (NCERT), recognise the importance of
language in and for learning of mathematics. This has been done through an
analysis of mathematics textbooks for Classes V, VI and VII. The paper tries to
explore the role of language in teaching and learning of mathematics as realised
in the textbooks. Besides, it tries to find out if mathematics textbook developers
understand the role of language in explaining mathematical concepts.

LANGUAGE OoF MATHEMATICS

There is a close relationship between
mathematics and language. Eminent
scholars across centuries, starting
from Aristotle to Chomsky, have tried
exploring this relationship.

Aristotle, a famous Greek
philosopher and polymath, used
mathematics to ‘see’ the invisible

patterns of sounds recognised as
music. He also used mathematics
to describe the invisible structure
of a dramatic performance. Noam
Chomsky, a well-known American
linguist, philosopher, cognitive

scientist, historian, social critic and
political activist, used mathematics
to ‘see’ and describe the invisible,
abstract patterns of words recognised
as grammatical sentences. He,
thereby, turned linguistics from a
fairly obscure branch of anthropology
to a thriving mathematical science.
Mathematics is applied to look into
the future, such as the following
(Keith Devlin, 1998).

e The probability theory and
mathematical statistics help
predict the outcome of elections,
often with remarkable accuracy.
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e Calculus is used for weather
forecast.

e Market analysts use various
mathematical theories for
predicting the behaviour of the
stock market.

e Insurance companies use
statistics and probability theory
to predict the likelihood of an
accident, and fix the premium
accordingly.

These points are comprehensible

only when displayed graphically,

i.e., explained in a natural
human language. The language
of mathematics or mathematics

register! explains abstract ideas,
makingit distinct from other registers
but comprehensible to all.

IMmPORTANCE OF WORDS AND
WoRD CHUNKS IN LEARNING

Encountering a word several times in a
textbook reflects the high frequency of
that word, which in turn, indicates its
importance in teaching and learning.
There is a theory on the vocabulary
required to be learnt by students, for
whom English is the second language
(ESL), as opposed to those for whom it
is the first language (EFL). For example,
knowledge of the first 2,000 words of
General Service List (GSL) (West, 1953)
together with the Academic Word List
(AWL) (Coxhead, 2000) would provide
about 95 per cent of the vocabulary
required for the reading of academic

texts, essential for ESL and EFL
students (Nation, 1990, 2001).

A corpus based content analysis
of a textbook helps make decision as
regards to the selection of text easier
for teachers.

However, the basic criterion in
teaching and learning of vocabulary is
the underlying purpose, i.e., whether
the aim is to learn the words for
general use, academic use (English
for academic purposes) or specialised
use (English for specific purposes).

FREQUENCY COUNT — RECURRENT
WoRrps IN MATHEMATICS TEXTBOOKS

Corpus analysis? has gained
importance in understanding language
use in social and academic contexts.
It reveals the stand the writer or
narrator of text(s) takes and also
the nature or characteristic of the
subject. For instance, many corpus
based studies on interactions between
doctors and patients reveal how their
ailments were described, diagnosed,
treated and cured over a period of time.

A corpus analysis of mathematics
textbooks of Classes V, VI and VII
was conducted in order to list out
the most frequently used words.
The top 25 such words could be
listed in each book. Besides, the
most frequently used words in the
first unit of each of these books were
also analysed.

'In language studies, the term ‘register’ is defined as the way a speaker uses language differently
in different situations. Registers are used in all forms of communication, including written and
spoken, and formal and informal. A mathematics register is made up of specific uses of language for

mathematical purposes.

2Corpus analysis is a type of text analysis that allows one to draw comparisons between textual objects

on a large scale.
6

The Primary Teacher : July 2017



......... pom mmegr ameemmen e

Word|Freg.| %[  Tess| %] Lemmas] ¢ Word[Freq | %) Teds] %] Lemmas] S
1,882 976 15 100,00 TR 00,00

|

1
THE 913 4.73 15 100.00 _ 1 AOEOIE 1 100m
A 54T 284 15 100,00 ] BUCKS 35 38 1 100
OF 450 233 14 9333 4 OF o341 0m
TO 358 1.86 15 100.00 | #0281 100
AND 311 161 15 100.00 — 4 BRICK 2 242 1 10000
IS 2097 154 15 100.00 =1| WooE@oaEmoo1 1000
IN 280 1.45 14 93.33 __ 8 YOU  Eo2E 1 100
HOW 261 1.35 15 100.00 4 B 1 m
YOU 244 127 14 93.33 - WO CIE &1L 11000
m 176 09 14 9333 i AD 15 a1 1w
THIS 164 085 15 100.00 —i 01515 1 00
el 3 e 1 THE 14 141 1 10000
FOR 155 080 14 93.33 —:; ﬁ :: 1';: g :gﬁ
ﬁ ::g g';g :i gg; | HAYE 11 111 1 10000
WILL 133 060 13 8,67 —:; ?; :3 ::: : E_$
FROM 119 082 L 23.33 1 WOOK 10 101 1 10000
HE 116 060 13 8667 5| MADE 10 100 4 10000
MANY 114 0.59 1" 7333 _=j PATIERNS 10 101 1 10000
YOUR 10T 0355 13 86,67 ] SEE W 10 1 10000
CHILDREN 106 0.55 12 B0.00 | THESE 10 101 1 10080
ON 103 053 14 93.33 _n FROW % 091 1 100m
WHICH 96 0.50 13 86.67 _n T o0E 1 100
ONE a3 048 13 8667 | mad damas s s Cmlla Cdla Gl dasas Gl s Frnas Caal sans ol
Figure 1: Frequency count of the top 25 Figure 2: Frequency count of the top 25
frequently appearing words in Math-Magic, frequently appearing words in the first unit of
mathematics textbook for Class V Math-Magic, mathematics textbook for Class V
H Word] Frea| %] Tews| %] H Word| Freq|  %|Teds|  SFumag el
il # 12gar T 000 2 410 519 1 10000
3 THE 4510 55 W 3 ™o 1m 236 1 10000
i of 2783 in ¥ 10000 4 15 15 209 1 10000
4 A FRTT AT R VR 11 g AND M 20T 1 10000
5 1] 1582 212 14 10000 g M 153 183 1 10000
_: T'g 1574 E; "o 1 OF M3 1Bt 1 10000
1 1,141 1 14 10000 31 A 193 163 1 10000
i . L L | NUMBER 122 154 1 10000
% *"-“B:II: _ﬁ: 1-;; :: ’£$ 10 NUMBERS 113 143 1 10000
1 1 |
B 1 WE Wi 130 1 000
a fe LA R DIBT f2 091 1 10000
% g; ﬁ gg ‘: '§£ EE YOU 63 0BD 1 10000
= ' 14 ARE Moo0es 1 10000
htl Yol Lh 0 #0000 sl S Wo063 1 10000
= J ol < @ el FOR 4T 05 1 0040
16 THAT 4% L] 000 - ;
Wl Bs o 058 W 1000 7] OFF 46 058 1 10000
: AW b ol 1 o o
19 m ETUR - S R 111} =
= 20 CAn 43 0 1 10000
) FOR i 050 13 @ = ™S P 0000
2 b o e ol Ei DIGITS 3; 049 : :ﬂﬂ.ﬁﬂ
& o 3 04 13 RE — ]
| ™o T N A 111} R AT R Y R S 111
E BE 401 048 TR ] il GREATEST R 1 10000
=l FIND W05 W oo _25) ROW 33 04 1 10000
Figure 3: Frequency count of the top 25 Figure 4: Frequency count of the top 25
frequently appearing words in NCERT’s frequently appearing words in the first unit
Class VI Mathematics textbook of NCERT’s Class VI Mathematics textbook

Language of Mathematics — A Corpus based Analysis of Textbooks 7



N Word]  Feeg | %] Touk] %]  Lem
1 20,004 nn 7 10000

_2 THE 4374 508 7 10000
9 oF zem 47 7 100
_-1 A 2415 280 16 12
5| AD 167 194 710000
| 5 158 118 B2
_F H 1,088 12 16 12
g L 115 B MR
3 WE 85 08 o4z
10 MARE m 08 16 a2
T 1 T8 082 (TR
1 B 6K 081 2
13 THAT 58 1] 15 -]
| FOR 5 087 LT
15| o 56 065 s
E ou 566 0&s 16 12
K TR 060 0 s8R
18] FD 4 0S5t B a2
_IE WO 45 053 16 M2
_m| FiG 45 05z i S8
i B 4T 051 a2
_?1 CAH 435 0 16 M2
2 WMBER 427 050 5 BH
il THIS  4m 047 a2
_22 BE 6 045 16 12
- Saad dasss Ll domis boadl o) docss Eadll deas bl doss Caudll o Sosas

Figure 5: Frequency count of the top 25
frequently appearing words in NCERT’s
Class VII Mathematics textbook

N Word[Freq | %] Texts| 9% Jmmas] of
18 2086 2771 1 00
7 A 203 380 1 100.00
3 THE 261 347 1 100.00
4 AND 175 232 1 100.00
5| IS 163 216 1 100.00
5| INTEGERS 158 210 1 100.00
1] OF 154 205 1 100.00
g B 127 160 1 100.00
9| WE 127 160 1 100.00
0] INTEGER 123 163 1 100.00
] FOR 113 150 1 100.00
2] N85 113 A 100.00
3] NEGATIVE 71 094 1 100.00
14| THAT 71 094 1 100.00
15| C 68 090 1 100.00
1] ARE 52 060 1 100.00
7] |49 085 1 100.00
18] BY 43 054 1 100.00
9] POSITIVE 44 058 1 100.00
20) ANY 43 057 A 100.00
2] CAN 43 057 1 100.00
22| FOLLOWING 40 055 1 100.00
23| NUMBER 40 053 1 100.00
24 PRODUCT 40 053 1 100.00
2 FIND 37 049 1 100.00

Figure 6: Frequency count of the top 25
frequently appearing words in the first unit
of NCERT’s Class VII mathematics textbook

Some of the most frequently used
words in the mathematics textbooks
for Classes V, VI and VII are depicted
in Figures 1-6.

Hence, it may be inferred that
the most frequently used words are
‘function’ words and not ‘content’
words. Function words like ‘the’,
‘a’, ‘and’, ‘to’, for’, ‘this’, ‘that’, etc.,
appear more than content words, for
example, ‘product’, ‘number’, ‘ind’,
‘greatest’, ‘digits’, etc. For instance,
the word, ‘number’, appears only
twice in the top 25 words in Class VI
textbook. However, in the Class VII
textbook, fundamental mathematical
terms like ‘integers’, ‘positive’,
‘negative’, etc., appear. The function
words as indicated in the figures are
articles (a, the), prepositions (to, into,
for), demonstratives (this, that) and
conjunctions (and, but).

So, mathematics textbooks and
mathematics teachers have as much
responsibility as language teachers
in teaching mathematical concepts.
It is important for mathematics as
a subject to realise the functions
through a formulae or theorem. The
function words (Figures 1, 2, 3, 4,
S and 6) serve as placement words
(prepositions) — words determining
finiteness (determiners) or anonymity
(2> or ‘the) and connectives
(and, but, if). The most frequent
use of the word, ‘the’, denotes how
the subject of mathematics tries to
drive home the point of definiteness,
i.e., solution to a problem posed or
arriving at a point of definite decision
(solution) through problematisation.
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Use of simple present tense
and present time

The textbooks analysed mostly use
present simple tense and present time.
If a learner is working towards solving
a multiplication problem, then one
needs to keep oneself updated on how
numbers get values as they are added.
Another dimension is that it reveals
the ‘universal’ element of mathematics,
as in case of mathematical thinking
and logical reasoning. This is because
universal truths are reported in the
present tense and time. There cannot
be subjectivity in mathematics.

An example from Mathematics
textbook for Class VI (NCERT, 2006c;
Reprint, 2015) that wuses simple
present tense is as follows.

What is the capacity of a bucket to hold
water? It is, usually, 20 litres. Capacity
is given in litres. But, sometimes, we
need a smaller unit, it is millilitres...Note
that in all these units, we have some
common words like kilo, milli and centi.
You should remember kilo is the largest
and milli is the smallest (p. 16).

Use of ‘can’ (can you
do mathematics?)

Mathematics is about solving
mathematical problems. It involves
active thinking and reasoning. There
is no scope for ‘passivity’. So, words
like ‘can’ and ‘find’ are frequently used
in the Class VI textbook to denote the
aspect of ‘capacity building’ in the
doer, in this case, learners. ‘Can’, as a
verb, is found the maximum number
of times in the textbook, along with

imperative verbs like find’, ‘find out’
and ‘ist’. Given are a few examples
from the textbook.

e Canyou find the difference in distance
from C to D and D to E?

* Find out the time taken by the bus to
reach (a) Ato B (b) Cto D (c) E to G
(d) total journey (NCERT, 2006c;
Reprint, 2015;p. 17).

Coherence markers?

Language is evolutionary in nature.
The language used in mathematics
textbooks needs to reflect on this
aspect so as to enable the learners to
understand and solve mathematical
problems. The Mathematics textbook
for Class VI addresses the learners
directly, reducing the use of coherence
markers. The content is presented in a
way that no paragraph is longer than
four sentences, except the introduction
to each unit. Moreover, most of the
sentences used are simple sentences.

Use of simple sentences
and inference condition

A few compound and complex

sentences have been used in NCERT’s

Mathematics textbook for Class VI.

Coordinating conjunctions like ‘and’

and ‘but’ are also used to add an item

or aspect. The following examples

elucidate this point.

e The first, i.e., Fig. 4.11(i) is an open
curve and the second, i.e., Fig. 4.11(ii)
is a closed curve (p. 93-94).

e Draw five simple curves and five
curves that are not simple (complex
sentence) (p. 93).

3Coherence markers are words and phrases that denote a link between thoughts contained in a
sentence(s) and a paragraph(s). These help a reader or listener to tie the sentences in the text together.
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Another type of complex sentence
frequently used in the textbook is the
if’ clause with ‘then’. The following
examples may be referred to.

e If each angle is less than 90°, then
the triangle is called an acute angled
triangle.

e If any one angle is a right angle, then
the triangle is called a right angled
triangle.

e If any one angle is greater than 90°,
then the triangle is called an obtuse
angled triangle (p. 130).

The use of ‘if’ clause enables
one to understand the ‘state of a
condition’, i.e., this is what exists or
is possible. There are different types
of conditional sentences and clauses
in English language, viz., real and
unreal, generic, habitual, inference,
hypothetical and  counterfactual
conditional. All NCERT mathematics
textbooks at the elementary stage
use inference conditional clauses
extensively. The Class VI Mathematics
textbook is no exception.

Grammarian Cowan (2008:451)
says: “In inference conditionals, the
proposition in the result clause is
inferred from the proposition in the ‘if’
clause. That is, inference conditionals
say, If x, then y follows’. Of course, x
may or may not be true, (i.e., as with
other conditionals, it may or may
not be fulfilled), but if x is true, the
speaker says, then so is y, since it
can be reasonably inferred from x.”

This (the use of ‘if’ followed by
‘then’ in the same sentence) reveals
the two essential characteristics of

mathematics. Firstly, the aspect of
problematisation or mathematisation,
and secondly, the aspect of
mathematicality. ‘Mathematicality’
refers to mathematical quality and
formal accuracy to solve a problem.
According to NCERT’s Position Paper
on Teaching of Mathematics, “What
are the main goals of mathematics
education in  schools?  Simply
stated, there is one main goal —
mathematisation of the child’s
thought processes. In the words of
David Wheeler (1982), it is ‘more
useful to know how to mathematise
than to know a lot of mathematics’
(emphasis added)” (NCERT, 2006a:1).

Rubrics

The Mathematics textbook, like other
textbooks, tries to interact with the
learners through rubrics*, which
introduces a unit, provides additional
information, and directs the
information in exercises and student
activities. Rubrics directly address the
learners in the following ways.
e Can you recall a polygon with the
least number of sides?
e Do you see that each one of them
is greater than one—fourth of a
revolution but less than half a
revolution?
e What have we discussed?
e Think, discuss and write.

Imperatives

Instructive or imperative verbs like
‘find’, list’, look’, ‘draw’, ‘choose’ and
‘identify’ are found in all units and

“Rubric is a scoring tool that explicitly describes the instructor’s performance expectations for an

assignment or a piece of work.
10
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all pages of the textbook for Class VI.
This shows how mathematics actually
helps the learners reach a solution or
solve a problem logically. Given below
are a few examples.

* Find ten situations where the angles
made are acute.

e List five other situations where reflect
angles may be seen.

e Look around and identify edges
meeting at corners to produce angles.
List ten such situations.

e Draw two perpendicular lines, one
vertical and one horizontal.

* Choose a suitable scale along the
vertical line.

e Find the LCM of the following
numbers, in which one number is
the factor of the other.

* Identify the measure of the fold which
would be 90°+45° =135°

Personal pronouns

Pronouns like ‘you’ and ‘we’ are more
frequently used than others. Some of
the examples are as follows.

* Do you find a shortcut to multiply
a number by number of the form
9,99,999...7

e Does this pattern help you add
or subtract numbers of the form
9,99,999...7?

As the book addresses the learners
directly, it uses pronouns— ‘you’ and
‘we’. Such language usage will enable
the learners gain confidence.

Concord (collocations)

It refers to how a key word collocates,
i.e., gets along with other words or
phrases. Some of the examples are
as follows.

e Articles — ‘@’ and ‘the’

e Personal pronouns — ‘you’
and ‘we’

o Present tense and time
verb — ‘be’, is’ and ‘are’

e Content words — ‘number’
and ‘numbers’

Collocation of ‘a’ and ‘the’

Figures 7 and 8 present how the
articles — ‘@’ and ‘the’ — collocate with
other words. An analysis of the figures
reveals that both ‘a’ and ‘the’ appear
before content words. Supposition in
the use of ‘a’ and definiteness in the
use of ‘the’ is noticeable. This makes
mathematicality, i.e., mathematical
accuracy clearer to the learners.

Collocation of ‘be’, ‘is’ and ‘are’

Usage of basic verb forms signifies
the use of simple present tense and
present time.

The language of mathematics is
neutral, unambiguous and devoid of
emotion. Also, there is no past and
future in mathematics, only ‘present’.
To establish the ‘is’ of mathematics
requires a lot of conditions (we
can notice the use of ff...‘then’
in many definitions or formulae),
which explain the reasons, effects
and inferences. This becomes more
difficult when abstract ideas are
conveyed. Figures 9 and 10 show
this phenomenon of ‘neutral present’.
The verb ‘be’ is used to state a fact of
being, a condition or an expectation
of some happening (say, change
in the angle, multiplication, etc.).
Modals like ‘can’, ‘would’, ‘should’

Language of Mathematics — A Corpus based Analysis of Textbooks 11



and ‘could’ also appear before ‘be’ to
ascertain the outcome. ‘Be’ is used as
the main verb to caution the learners.
So, it says, ‘be careful’. The verbs —
is’ and its plural form ‘are’— go along

with the word ‘perpendicular’. Is’ is
followed by words like ‘observed’,
‘eraduated’, ‘equal’, and so on, while
‘are’ is followed by the main verb in
passive voice like ‘are given’.
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Figure 8: The article, ‘the’, in collocation with other words
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Figure 9: Collocation of the verb, ‘be’
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Tand 2 poist P' 2@ gven. Hole that P 5 0n the e | Slep 2 Place a nder wih 143 10 %% 0 ¥%
each other. Open cul. The crease & perpendicular bo | and passes Brough 1 1M %% 0 4%
and actoraie mathod, of comrse, & e ruler-compesses meod. Sk | 189 W B 0 %
s Siep 4 Jom PO Thus, PO 5 perpendicilarto | EXERCISE 1441 1972 W6 T 0 %
suur Siap 4 Jom PO Then PO 5 perpendicur o | suer W wriiz PQ 1662 1% W% 0 4%
reer such tha the right angled comes & in contact wilh the ruler. NCERTnot 1489 13 8% 0 4%
along e edoe of e sel-square. PO 5 perpendicular b | (How do you use 155 17 0% 0 4%
i Weod of nder and compasses As & B prefered prachcs in Geometry, 154 12 0% 0 4%
1 P figare oblamnedd) What figure & obtamed if e diameters are 43 B s 0 1%
17] maek ponis A, B and C such hat {2) A 5 on the circle. (b) B/ s in the inkerice of MO8 &% D %
C such hat 2) A ts.on the eircle. (b} B 1 in e inkericr of e cicie (c) Csin S0 41 8% 0 M
18] - join e ends of hese diamelers, what ts B figure oblamed? Whal figure 5 OB 01
e ruker in your insiruments box & Qradusled in cenfimeres along one L I [
here. Every port o i boundary is & an equal drstance from is cerlre m NN 0 s
22| Comstruction of 8 crcle when it radis 5 lnown Suppose we wanl ko draw & oM 00
23| B s inthe imkenor of the circke. (c) C & in the eafenor of the circke. 5. Lt A B 58 4 M% 0 W%
24| fodraw a ine seqment whose lengh 5 egual lo that of & given ine segment W TN 0 X%
2l AB A quick and natural appevach is o use your ruer (which is marked M1 T2 1% 0 X%

Figure 10: Collocation of the verb ,‘is
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Collocation of personal
pronouns 1T’ and ‘we’

Personal pronouns like ‘you’ and
‘we’ have frequently been used in
the Class VI Mathematics textbook.
Figures 11 and 12 depict that ‘you’
is preceded by modal verbs, ‘can’ and
‘will’, and conditional ‘if’ to prompt
or trigger thinking in the learners
or to pose a condition for inferring a
solution. The modals ‘can’ and ‘will’
are used to denote capability and
prediction (the learners would do),
respectively. ‘You’is followed by action
verbs like ‘construct, list’, find’, ‘do’,
join’, ‘check’, and so on. This makes a
learner connect with the problem. The
use of the pronoun, ‘we’, makes the
students feel that they have someone

to depend on. This ‘someone’ may be
the textbook, the teacher, the parent,
or anyone working with the learners
in solving the problem. The use of
personal pronouns ensures the feeling
of ‘being with the learner’, which is
important for a teacher. The use of
personal pronouns in the book, thus,
makes it ‘interactive’ and ‘participatory’
in nature.

CoNCLUSION

Recognising that all teachers are
language teachers would, thus, enable
material developers become language
sensitive. Hence, the perspective of
Language Across Curriculum (LAC) is
evident. Teacher education courses,
which address the issue of LAC

14

N oncordance Lol Word sect st Pos| of Pos| o s
1| L Think Giscuss end weds How wordd you Chici £ 28 pispindodacd Nk 142 105 6% 0 3%
2 PO 5 perpendodar 1 | (Fow 6) you use e . synbal b sy 1s?) 158 18 W% 0 &
3] Dous NCERTeot Waere ese 60 you sée peeadeuls les around 12 R % 0 X%
4] 6o you see perpeadiculr nes around you? Take 2 prece of papee. Fold t 1251 Q100% 0 X%
_5 1 W is %2 md poirt of XY, what can you Sy 2bout 2 leags MX and XY? UB 1 T 0 6N
6 moasure 15 120" NCERTact How wil you construct 3 150" angie? 33 203 %% 0 %
_T| This s e requrad 50" angle. How wil you consiruct 3 45" angie? EXERCISE 3806 2% 0% 0 0%
&) mdal port, raw o rays OA 324 (8 . You 0t A0B . Foid o shawt Broush 0 245 283 6% 0 &N
TS| ttworcmugecl6 Howwl ycorstcta 15 gt Dekore € 320 25 % 0 4
1_Ol ot of AB. 14 & Perpindeutars You know Bt beo lnws (o rays o 15 8 1% 0 X%
il Hete &0 some b 1o Deb you (8) Ocear s s e madk poets 20 019 1% 0 &%
12] e equl Gstance from s cectre. Can you mection 8 few such cdyicts e & 2T%0 &%
13| mearber chagtecs & wel Why o you st Bose sheges Il you know H 4L A%0 1%
li Why donY you kst Pi0se shapes hat you know 30t aionpe how By $ Lm0 1N
Rt and wri2 How many crckes can you dae wih 2 gven ceetre O and 2 W B &% 0 1%
6] copy of a gven o sagmect Suppose you wart b Graw 3 Ina segmect hose CUN TR 0
1_7. soma In2 segmect AB | whosa keogfh you 6o ot know, construct PQ such Bt 119 8 4% 0 %
ﬁ 3¢k and &y e of s Gametiers, I you jom e ends of Bise dameters, 9 3B 2a% 0 1%
18] perpecdiodr b each oec? How 60 you chick your ansac? 4 Oca ey 8 o S 0 1%
Q 0 redocton of B Engteh koer M. You ¢an magne Pt e mrmer & 155 120 &% 0 &%
2] o symoutey, (et R b f you st Graw e s o symenery and 138 16 8% 0 W%
2| whire dous your foet of a mnee, M you 2 100 on n 0o Ths NCERTret 148 125 X% 0 &%
2] e move? e mmer, Bow oés I you move dowards mage ppess 1 be? 1563 125 5% 0 &%
24| patem known 25 Kach's Srowfiske. (1 you have access 10 8 compuler, beowse 1IN 100 1% 0 4%
TS1 everywhiral | Many road Sns you see everyday bave loes of 1065 8 5% 0 4%

Figure 11: Collocation of the personal pronoun, I’
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N [ efand Word #]ent #fsent Pos.Jre. . Pos [ 4
1| tomeasure s length with & ruler. It we know the lengih of & line sagmeant, it 50 47 1B 0 16%
7 il by 2 diagram. Let us sea how we do this. 14.3.1 Conslruction of a lne 6 48 T 0 1%
E wari b draw a circle of radivs 3 cm. We: need fo use aur compasses. Here W25 M 0 9%
4| Mark a poirt wilh & sharg pancd where we wank the centre of the eirele to be. oW 6% 0 1%
5| ine sagment of a ghen kengih Supgose we wank o draw a ine sagment of kengln 6% 49 5% 0 1%
B e measuring device. Otherwise we wil gat an incorract vake. Use of 667 5 e 0 19%
R harve a perpendicutar ta 1 through P. We can smply fod the paper such that 132 100 0% 0 %
E draw & ling segrent of length 4.7 cm. We can use ur ruler and mark ko 6 50 %0 18%
Q| A8 Whie marking the poinis A and B, we shouid look straight down &t Ihe 67 52 5¥ 0 1%
10| of shages wi which wa ara faiiar. We also maie a ol of pictires. These 21 B0 1%
I piclures mchde different shepes. We have lsam! about some of these ¥ o3 W 0 1%
IryGeometryGeomelry ‘W sea @ number of shepas with which o0 5% 0 0%
sag & number of sheges wih which we are famdar. We also mae a lof of w0 W 0 1%
o they appear? In this chapler v shal leam o make these shapes. In 65 4% 0 2%
E010111213067654321 We are gaing lo consider “Ruler and LA A - S (R
when s radws is known Suppose we wank b draw a circle of radius 3 em K1) 9 0 9%
thesa shapes. In making these shapes we need o use some tooks. We shel Wog % 0 M
shapes we nead fo use some focts. Wee shal bagin with listing these toos, &7 1 0 2%
Ihis by measuring the angks 2t P. Gan v use another set-square in the place 1555 10 B0 4%
2} measure we do not know) & grven and we wank lo make a copy of this angle 2766 2 T 0 79%
| 1o make & copy of this angle. As usua, we will have b use only & straighl edge 27 28 It 0 7%
and compasses, what would happen if we take the length of radius fo be smaler 2614 2% B 0 3%
Suppose an angle (whose measure v do nol know) i given and we want o PRI 5% 0 5%
24| be smalir than take radus 1o happen If we wouldwhal In Step 2 sbove, M0 26 4 0 B%
its stpplementary ange. What have we discussed ? This chapler deals wilh 3530 I 0 %%

Figure 12: Collocation of the personal pronoun, ‘we’

through concepts, need to intertwine
language and mathematics.

The corpus based analysis of the
language of mathematics textbooks
reveals the importance of the use
of functional aspect of language
in mathematics. In the textbooks
analysed, the most frequently
used words are not content words
but function words. According to
Jamison (2000), “Once students
understand HOW things are said,
they can better understand WHAT
is being said, and only then do they
have a chance to know WHY it is
said.” Jamison is talking about how,
what and why because these are
not only related to the concepts of
mathematics but language as well.

It is found that the textbooks
mostly use simple sentences with only
one verb. Further, some sentences
usingtheconstruction—‘if’and ‘then’—
are also found in mathematical
problems. Moreover, the usage of
present indefinite or present time
in the textbooks indicates that
mathematics is ‘universal’, i.e.,
neutral present, in nature.

The textbooks are interactive and
address the learners directly, which
is evident from the usage of personal
pronouns ‘you’ and ‘we’.

Therefore, it may be concluded
that NCERT mathematics textbooks
for Classes V, VI and VII are presented
in a language appropriate to the age
groups of the learners.

Language of Mathematics — A Corpus based Analysis of Textbooks 15
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